Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 01 342 

(43)Date of publication of application : 05.04.2002 



(51)Int.CI. 




H04N 5/335 






606T 1/00 




(21 Application number 


2000-289260 


(71)Applicant 


: CASIO COMPUT CO LTD 


(22)Date of filing : 


22.09.2000 


(72)Inventor : 


KUROIWA MASAKI 



(54) METHOD FOR DETECTING DEFECTIVE PIXEL IN IMAGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for detecting a 
defective pixel in an imaging device by which an image with uniform 
lightness is photographed with the imaging device being a detection 
object of a defective pixel so as to detect the defective pixel from 
an output value in the unit of pixels obtained through the 
photographing and the defective pixel is exactly detected by taking 
the reduction in surrounding luminous quantity that is inevitable in 
the characteristic of an optical lens into account. 
SOLUTION: An output value of an optional pixel 11 is compared 
with each of output values of two corresponding pixels adjacent to 
the pixel 11 so as to detect a defective pixel depending on whether 
or not the comparison result is within a prescribed range. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The defective pixel detection approach of the image sensor characterized by to perform defective 
pixel detection by comparing with the output value of two or more correspondence pixels which are the 
defective pixel detection approaches of an image sensor of detecting a defective pixel from the output value of 
each pixel unit which photos the image of uniform brightness with the image sensor set as the detection object 
of a defective pixel, and is acquired by the photography, and approach the pixel to the output value of the pixel 
of arbitration. 

[Claim 2] The defective pixel detection approach of the image sensor according to claim 1 characterized by 
performing defective pixel detection by comparing with the output value of two or more correspondence pixels 
in the same area which divides the image pick-up side of the image sensor concerned into two or more area with 
the amount property of ambient light of the optical lens used for an image sensor, and approaches the pixel to 
the output value of the pixel of arbitration, and the average in the same area. 

[Claim 3] The above-mentioned image sensor is the defective pixel detection approach of the image sensor 
according to claim 1 or 2 characterized by performing defective pixel detection by comparing with the output 
value of two or more approaching correspondence pixels which form a color filter in one and serve as the same 
color component as the pixel to the output value of the pixel of arbitration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the defective pixel detection approach of the image sensor of 

**, such as CCD currently used for example, with the digital still / video camera. 

[0002] 

[Description of the Prior Art] It was not independently scrupulous, and in the digital camera with the need for 
the still camera which photos a still picture, and the video camera which photos an animation of recording a 
photography image as an electrical signal, image formation of the light figure acquired by the optical lens 
system was carried out to the image pick-up side of image sensors, such as CCD (Charge Coupled Device: 
charge-coupled device) and a CMOS area sensor, photo electric conversion of the luminous intensity was 
carried out for every pixel of a large number formed in the image pick-up side, and it has taken out as an 
electrical signal. 

[0003] The pixel which has big deflection to which the electrical signal outputted for every pixel to the 
incidence of the light of brightness with the same image sensor used with this kind of digital camera exceeds the 
threshold to which it must gather to some extent and the output value is beforehand set as compared with other 
pixels is judged to be a defect. 

[0004] As an approach of detecting the pixel defect of such an image sensor, conventionally, the photographic 
subject which has uniform brightness all over a field angle is photoed, and the average of the pixel value of the 
whole screen is calculated. And that to which a certain threshold is established and the deflection from an 
average makes a larger pixel than a threshold a defective pixel was common. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it has the problem from which the quantity of light of a 
screen periphery falls as compared with the quantity of light of middle of the screen as a property remarkable in 
an optical lens system especially with a short focal distance, and unescapable and which is called the so-called 
shading, and even if a photographic subject has uniform brightness, incidence is not carried out with the 
uniform quantity of light all over the image pick-up side of an image sensor. 

[0006] Therefore, after asking for the average of the pixel value of the whole screen like before, by approach 
which measures each pixel, there was fault that detection of an exact defective pixel — the pixel which is neither 
the case where a defective pixel is undetectable, nor a defect can be accidentally detected as a defective pixel — 
could not be performed. 

[0007] This invention was made in view of the above actual condition, and the place made into the purpose is to 
offer the defective pixel detection approach of the image sensor which can detect the pixel which has produced 
the defect correctly in consideration of the fall of the unescapable amount of ambient light in the property of an 
optical lens. 
[0008] 

[Means for Solving the Problem] Invention according to claim 1 is the defective pixel detection approach of an 
image sensor of detecting a defective pixel from the output value of each pixel unit which photos the image of 
uniform brightness with the image sensor set as the detection object of a defective pixel, and is acquired by the 
photography, and is characterized by performing defective pixel detection by comparing with the output value 
of two or more correspondence pixels close to the pixel to the output value of the pixel of arbitration. 
[0009] It becomes possible to detect a defective pixel correctly also in consideration of the fall of the amount of 
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ambient light by comparing the output value of such an approach, then the pixel of arbitration with the output 
value of two or more correspondence pixels close to the pixel. 

[0010] In invention of the claim 1 above-mentioned publication, invention according to claim 2 divides the 
image pick-up side of the image sensor concerned into two or more area with the amount property of ambient 
light of the optical lens used for an image sensor, and is characterized by performing defective pixel detection 
by comparing with the output value of two or more correspondence pixels in the same area close to the pixel, 
and the average in the same area to the output value of the pixel of arbitration. 

[001 1] It adds to an operation of invention of such an approach, then the claim 1 above-mentioned publication. 
Since it was made to measure the pixel of arbitration with the output value of two or more correspondence 
pixels in the same area close to the pixel, and the average in the same area for two or more area of every which 
took into consideration the center/circumference of a screen, and divided the image pick-up side of an image 
sensor By performing optimal area division according to the property of an optical lens system, the capacity of a 
comparison operation needed, it becomes possible to detect a defective pixel to accuracy more. 
[0012] In invention above-mentioned claim 1 or given in two, the above-mentioned image sensor forms a color 
filter in one, and invention according to claim 3 is characterized by performing defective pixel detection by 
comparing with the output value of two or more approaching correspondence pixels used as the same color 
component as the pixel to the output value of the pixel of arbitration. 

[0013] Even if it is the image sensor which formed the color filter in one in addition to the operation of 
invention such an approach then above-mentioned claim 1 , or given in two, in order to detect a defective pixel 
for every same color component, it becomes possible to detect a defective pixel more correctly. 
[0014] 

[Embodiment of the Invention] With reference to a drawing, one gestalt of operation of this invention is 
explained below. 

[0015] First, the fundamental concept which starts the gestalt of this operation by drawing 1 is explained. 
[0016] The image data of one sheet which this drawing photos the screen of uniform brightness, such as a 
viewer, and is obtained from an image sensor shall be shown, and this image data shall consist of m dots wide 
and n dots (both m and n are the natural number) long pixel values. 

[0017] In the line j of arbitration (1 <=j<=n), if the pixel value of eye i (1 <=i<=m) train is set to rawdata [i] 
from the head Except for the point (i= 1 or m) of both ends, as fundamentally shown in the pixel II in drawing, 
the pixel value per dot each which right and left adjoin is used (1). rawdata[i] >rawdata [i+1] xa (a is a threshold 
and Ka<2) 

And ****** [ that rawdata[i] >rawdata[i-l] xa is materialized ] (2) rawdatafi] <rawdata [i+1] xb (b is a 
threshold and 0< b<l) 

And the comparison operation which becomes [ whether rawdata[i] <rawdata[i-l] xb is materialized and ] is 
performed. 

[0018] However, since there is no pixel which adjoins left-hand side in being i= 1, into which [ of the above (1) 

and (2) ] formula, it replaces with rawdata [i-1], and rawdata [i+2] (=rawdata [3]) is used. 

[0019] Since similarly there is no pixel which adjoins right-hand side in being i=m as shown in the pixel 12 in 

drawing, into which [ of the above (1) and (2) ] formula, it replaces with rawdata [i+1], and rawdata [i-2] is 

used. 

[0020] When the above-mentioned (1) formula is materialized, the pixel i is judged at a case to be the so-called 
"white crack" which is too high compared with other pixels, and when the above-mentioned (2) formula is 
materialized on the contrary, the pixel i will be judged to be the so-called "black crack" which is too low 
compared with other pixels. 

[0021] Decision of the pixel value rawdata about the above pixels i [i] is judged for every pixels of all that 

constitute image data by scan. In this case, the direction of a scan can perform now decision about all the pixels 

that constitute an image from advancing the pixel i of one line at a time to the right from the left horizontally, 

and advancing Rhine one by one downward from a top like the raster scan in a television picture. 

[0022] Drawing 2 shows the contents of the processing which detects the pixel defect, scanning sequentially 

each pixel value of the image data which consists of n dots by m dots as mentioned above. 

[0023] In addition, the above (1) and (2) types are premised on two or more pixel defects not occurring 

continuously horizontally. 
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[0024] Thus, it judged whether each pixel is a defect or there would be nothing by the comparison of the pixel 
which adjoins right and left, and a pixel value. Therefore, since the pixel value acquired if it is between the 
adjoining pixels must be almost comparable and a different pixel value exceeding a threshold thinks [ according 
to a pixel defect ] that it is a thing mostly and is infallible even if it is the case where the center section of the 
screen and a periphery change in the quantity of light remarkably with effects of an optical lens system, 
detection of a defective pixel can be performed very correctly as a result. 

[0025] In addition, although the above-mentioned explanation explained the case so that a pixel value may be 
compared to one pixel of arbitration using every one each a total of two pixels which adjoined or approached 
the right and left Not only this but using every one each a total of two pixels of the which adjoined or 
approached up and down, and making it the business which compares a pixel value using every one each a total 
of four pixels which adjoined or approached further vertically and horizontally to one pixel of arbitration, is 
considered. 

[0026] In addition, the explanation using drawing 1 and drawing 2 which were mentioned above shows the 
fundamental concept, and since it carries out mostly at a color filter and one and is constituted except for the 
image sensor for a part of monochrome image photography, it is meaningless [ an image sensor ] even if an 
actual image sensor compares the pixel and pixel value which adjoin the pixel and from which a color 
component differs to the pixel of arbitration. 

[0027] Then, the image sensor which constituted in one the color filter of the primary color system (RGB) of 
the BEIYA array which is a typical color component array by drawing 3 is explained. 

[0028] the vertical angle which drawing 3 (1) arranges 2 pixels G (green) nearest to a brightness component on 
a vertical angle among each color component of RGB by making 2 pixels long and 2 pixels wide a total of 4 
pixels into one unit so that the contents of an array of the color filter of a primary color system BEIYA array 
may be shown and it may illustrate, and remains and which faces — R (red) and B (blue) — it arranges each by 1 
pixel. 

[0029] The image data which the image sensor which constituted the color filter of such a primary color system 
BEIYA array in one outputs comes to be shown in drawing 3 (2), and the contiguity pixel which has the same 
color component to the pixel of arbitration is located next to [ in which right and left opened one pixel at a time, 
respectively ] two. 

[0030] Therefore, if this image data shall consist of m dots wide and n dots (both m and n are the natural 
number) long pixel values like above-mentioned drawing 1 In the line j of arbitration (1 <=j<= : n), if the pixel 
value of eye i (1 <=i<=m) train is set to rawdata [i] from the head Except for the point (i= 1 or m) of both ends, 
as fundamentally shown in the pixel 13 in drawing, the pixel value per dot each of the same color component 
which one right and left end and adjoins is used (3). rawdata[i] >rawdata [i+2] xa (a is a threshold and 1< a<2) 
And ****** [ that rawdata[i] >rawdata[i-2] xa is materialized ] (4) rawdata[i] <rawdata [i+2] xb (b is a 
threshold and 0< b<l) 

And the comparison operation which becomes [ whether rawdata[i] <rawdata[i-2] xb is materialized and ] is 
performed. 

[0031] however, i= — since there is no pixel of the same color component which opens in left-hand side one and 
adjoins it in being 1 or 2, into which [ of the above (3) and (4) ] formula, it replaces with rawdata [i-2], and 
rawdata [i+4] is used. 

[0032] Since similarly there is no pixel of the same color component which opens in right-hand side one and 
adjoins it in being i=m or m-1 as shown in the pixel 14 in drawing, into which [ of the above (3) and (4) ] 
formula, it replaces with rawdata [i+2], and rawdata [i-4] is used. 

[0033] When the above-mentioned (3) formula is materialized, the pixel i is judged at a case to be the so-called 
"white crack" which is too high compared with other pixels, and when the above-mentioned (4) formula is 
materialized on the contrary, the pixel i will be judged to be the so-called "black crack" which is too low 
compared with other pixels. 

[0034] The pixel which has produced the defect of an image sensor is certainly detectable by performing 
decision about all the pixels that judge for every pixels of all and constitute an image which constitutes image 
data for decision of the pixel value rawdata about the above pixels i [i] by scan. 
[0035] Next, the modification of the gestalt of this operation is explained. 

[0036] Drawing 4 (1) shows the condition of having divided equally into block of a total of 16 beside [ 4 ] 
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vertical 4x the image pick-up side of the image sensor which constituted the color filter of a primary color 
system BEIYA array in one, is up to these the blocks of each divided into 16 also in image data, and computes 
the average for every color component beforehand. 

[0037] Drawing 4 (2) shows one of the area of the plurality of the image data divided as above-mentioned 
drawing 4 (1) showed, and the contiguity pixel which has the same color component to the pixel of arbitration 
in the area concerned is located next to [ in which right and left opened one pixel at a time, respectively ] two. 
[0038] Therefore, the image data in this p-th block area (l<=p<=16) shall consist of m dots wide and n dots 
(both m and n are the natural number) long pixel values, and it sets in the line j of arbitration (1 <=j<=n). If the 
pixel value of eye i (1 <=i<=m) train is set to rawdata [i] from the head Except for the point (i= 1 or m) of both 
ends, as fundamentally shown in the pixel 15 in drawing One right and left end and the pixel value per dot each 
of the adjoining same color component is used (5). rawdata [i] >average(p, R) xc and rawdata[i] >rawdata[i+2] 
xa (a is a threshold and 1< a<2) 

** or a ****** [ that rawdata[i] >rawdata[i-2] xa is materialized ] (however, average (p, R): average of the total 
pixel value of the color component R in the block area p concerned corresponding to the color component R of 
Pixel i.) c: A threshold, 1< c<2 

(6) rawdata [i] <average(p, R) xd and rawdata[i] <rawdata[i+2] xb (b is a threshold and 0< b<l) 
The comparison operation which becomes [ ** or / whether rawdata[i] <rawdata[i-2] xb is materialized and ] is 
performed (when the color component of Pixel i is G or B, it replaces with Above average (p, R), and average 
(p, G) or average (p, B) is used). 

[0039] however, i= — since there is no pixel of the same color component which opens in the left-hand side in 
the block area concerned one, and adjoins it in being 1 or 2, into which [ of the above (5) and (6) ] formula, it 
replaces with rawdata [i-2], and rawdata [i+4] is used. 

[0040] Since similarly there is no pixel of the same color component which opens in the right-hand side in the 
block area concerned one, and adjoins it in being i=m or m-1, into which [ of the above (5) and (6) ] formula, it 
replaces with rawdata [i+2], and rawdata [i-4] is used. 

[0041] When the above-mentioned (5) formula is materialized, the pixel i is judged at a case to be the so-called 
"white crack" which is too high compared with other pixels, and when the above-mentioned (6) formula is 
materialized on the contrary, the pixel i will be judged to be the so-called "black crack" which is too low 
compared with other pixels. 

[0042] It is the thing which constitutes the image data in the block area which divided decision of the pixel 
value rawdata about the above pixels i [i] by scan and to judge for every pixels of all. Since it was made to 
measure the pixel of arbitration with the pixel value of two or more correspondence pixels of the same color 
component in the same area which adjoins the pixel and approaches for two or more area of every which took 
into consideration the center/circumference of a screen, and divided the image pick-up side of an image sensor, 
it becomes possible to detect a defective pixel more correctly. 

[0043] In addition, although illustrated in above-mentioned drawing 4 about the case where the image pick-up 
side of an image sensor is equally divided into block of a total of 1 6 beside [ 4 ] vertical 4x This invention is 
good also as what only divides an image into two area, a center section and the periphery of a screen, as shown, 
for example in drawing 5 (1), without restricting to this, and Or as shown in drawing 5 (2), are good for block of 
a total of nine beside [ 3 ] vertical 3x also as what is divided equally. The more nearly optimal result can be 
obtained by performing area division according to the property of an optical lens system, the capacity of a 
comparison operation needed — the square from which the said alignment-[ middle of the screen ] magnitude 
differs as furthermore shown in drawing 5 (3) divides into four area. 

[0044] In addition, let this invention be what has possible deforming variously and carrying out within limits 
which do not deviate not only from the gestalt of the above-mentioned implementation but from its summary. 
[0045] Furthermore, invention of various phases is included in the gestalt of the above-mentioned 
implementation, and various invention may be extracted by the proper combination in two or more requirements 
for a configuration indicated. For example, even if some requirements for a configuration are deleted from all 
the requirements for a configuration shown in the gestalt of operation, at least one of the technical problems 
stated in the column of Object of the Invention is solvable, and when at least one of the effectiveness stated in 
the column of an effect of the invention is obtained, the configuration from which this requirement for a 
configuration was deleted may be extracted as invention. 
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[0046] 

[Effect of the Invention] According to invention according to claim 1 , it becomes possible to detect a defective 
pixel correctly also in consideration of the fall of the amount of ambient light by comparing the output value of 
the pixel of arbitration with the output value of two or more correspondence pixels close to the pixel. 
[0047] According to invention according to claim 2, it adds to the effect of the invention of the claim 1 above- 
mentioned publication. Since it was made to measure the pixel of arbitration with the output value of two or 
more correspondence pixels in the same area close to the pixel for two or more area of every which took into 
consideration the center/circumference of a screen, and divided the image pick-up side of an image sensor By 
performing optimal area division according to the property of an optical lens system, the capacity of a 
comparison operation needed, it becomes possible to detect a defective pixel to accuracy more. 
[0048] Even if it is the image sensor which formed the color filter in one in addition to the effect of the 
invention above-mentioned claim 1 or given in two, in order to detect a defective pixel for every same color 
component according to invention according to claim 3, it becomes possible to detect a defective pixel more 
correctly. 

[Translation done.] 
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.Drawing 5] 
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xmm&tLxm-ix&iiibxL&smsw&Qmz* 

[000 7] *^tt±IB©J: 9«K1*(cS»r«cS4i 
/cfc©-C. ^©SffJiTSiC^tt, *^U>X©*H£ 

[000 8] 

^mx^-ox. nmoymmotuxmicftu* commie 
itts-r sa^©^fiSiii*©ai^{ii<bj;b®-r * c <t -c^b 

[0 00 9] C©«fc ^tt^ffiiTtitf. ffig©iI!SSI©(±l 

©Bispttoaig-r s *sR©*fj£B*© m^ffli 

«TSc£-c. «a*«©fiT*fc*«orjE*K:^iB 
[ 0 0 1 0 ] m^62 iSK©%9l». ±§BM*^ 1 lett 

©^Hjtcfcc^r. *««T-K:«ffl3n43fciru>x©ja 
&)HH*tt{c «fc 0 £&JSfc**©Ja»iB*«tfc©x y r 
tcfl-SHU ff*©BJR©HWJ*{c*fU ^©BSftWeg 

v TfiKow-ism £Jt«rs c t xxMmm&mzn tt 5 

[0011] z<D&*>t£i3mt?m*. ±ia»*3aifa 
«8©*W©ftflatcftnAr, aMfe*^f©JR«ffl*iBE©* 
^JS2£gS5iiUT#«Lfc«Sfc©x y rff.{ctt*©iii 
3R*-&©ii]^K:JfiS-r-SPI-i y Trt©a»©»j£HBR 

©i±i*fiiRt>*i5i-i y rrt©^ffliJ:b^-r s J; ^ k c 
fc©-c, u > x^©#tt-^ii:.g 1 3 n s tb^«»© 
^^cciEDrsBttxyr^fd^ftt^cfc. ^b 
■3R*«fc »3 iE*fc«kUJ-S- « C i WHlte t tt S . 

[0012] njm3§&&<D?mit, ±ieit*^ 1 

tt 2 IBtS©^iC*j^r . ±IB}i«3R^-tt* 7- 7 -/ 
f*-^{c^fiSU. ffiS©i®fR©lil^(ii^L. >©ffl 

mtm-<D&j&ftt a4is»r 4«»©»j6iiBR©ttj* 

ffli'tb^SC i-C^BBD^mitftt.^ c t*%mt 

-rs. 

[0013] c©<t ^tt^Si-rntf. ±IBW^1 £ 
ft:tt2ia^©^©^{cjjn^.r. *5-7^jU5r?r— 

^c^figo/c»^^--c*^rfc, is]-©e^Sfc^ 

B®3£©«Sm£fftt5«fc'5fCttS/c«>. ^Blffl*«rJ;9 



(3) 

3 

lEsgtctsaj-r s c t t&z. 

[0014] 

[2s?8©iii&©?fc«u &LTmffi*&mi>~c*mi<Dnm 
[ooi5] ^t, mi ic^Kf^mmcDBmicffizm* 
[0016] mmiz. t^->?^<!:©— ffitemmoiwm 

ffc©r. COm&'f-Zfimm F •> h xfif n F v Y 
(m. n«*(C@^) ©ili^<B*^«fiK3n-C^S4> 10 
- <DfTZ>. 

[0017] ftMOXr j ( 1 £ j £ n ) tcfcur , •?-© 
5fc9l#><E> i ( 1 ^ i ^ m) JUBCDBifgffi* rawdat 
a [ i ] tt Z>t. nm>* ( i = 1 S/cttm) «rfi*l> 
r, S*Wfc«0*oiB^ I ltt^TfcK. £«©E8ig 

( 1 ) rawdata [ i ] > rawdata [ i + 1 ] x a ( a « 
g9fl. Ka<2) 

SO 

rawdata [ i ] > rawdata [ i - 1 ] X a- 20 

( 2 ) rawdata [ i ] < rawdata [ i + 1 ] x b ( b » 
Hffl. 0 < b < 1 ) 

rawdata [ i ] < rawdata [ i — 1 ] x b 
ft£Jt$$ili#*»T-rs. 

[ o o l 8 ] {su i = l -c*>-5t§£-cc«:. ^fflJtcK^ 
-r sBHtaifto/ci*. ±12 ( i ) , (2) ©u-rn©5£ 

"4HC*$(,>-r ^rawdata [i-1] ICRZ.X raw 30 
data [i+2] (=rawdata [3] ) » 

So 

[0019] pl«£tc, m*P<DWm I 2 KwTftK > i = 
mTiSH^CB. *WK|WSrSBI«*itt«.»fc«>. ± 
ta(l), (2> ©t,>-f*l©SW&C*$t>r 4> r awd a 
t a [ i + 1 ] leftiLX rawdata [ i - 2 ] &m 

[ o o 2 o ] ±ie ( i ) j*i,&f&±LLtcm&ici l *m-&t l cte 
?<Dmmi im<Dmmictt^xms.mf>m-r^^. mm 

ra + Xj iWKSn. K*f«:±iB (2) K&f&SLLtc 40 

s. mm rn+xj iflwstiscijc^cs. 

[002 1 ] -kfE©«fc -5 ftiSfSI i (CK-T •SBiSfii raw 
data [ i ] ©*0K*j£3tK J: OMfcf- * *«Wtr 
2>-r-^r©iH*s«:#iJirtr^< . c©i&£. j£S©# 
ft}*. mtfT-Hfy 3 >i5i^!{c*jW.57X^X + + > 
©iP< . ISi^ i ZfcW-ltfotC 1 7 -Y tEfr Utile 

it, m&&Mf&-?z>-?<<x<Dmmt l c~o^x<Dmm : $:if 

ft^Ctma^KW. 50 



«fI32 002-101342 
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[0 0 2 2] 02«±ia©«fc'5K:L-C«m F ? r xggn 

ras. 

[0 02 3] ftfc. its ( 1 ) . ( 2 ) £tttt£fc©BIX 

im&fcsmfaicmm or mat. Liz^ctzmmtbx 

[0 024] c©<fc5Ct. ffl^oiHSa^PSrab.Sjfcft 

zmmt mmm^ttmcj: o «»r 

"TSJ^cofco -e-©/c*> #^U>X2fc©gJWK:J:«5 
iijffi©* ^gPi^agpif^G < }fcfi#ftft **§£r* 

mmmmmmxmc<i:K)b<Dx$>ztmz.xfflm^tj: 
o©r. or*KH^Iftffi*«»riEWK:*fT 

[0 02 5] ftfc. ±!2SiBjr«. ffiK© 1 -TXDWmiC 

o©H*&fflt>rBi*ffl©i:tiSte?T ft 5 «fc 5 ftS^ico 
ori&iJSOfctf. ctucmht. &M<D 1 0©Bj^tC*f 
0. ^©±T(cK«*S(,HiiaSL//cS 1 o-Toft2 o 

Ofc-S 1 oroft4 o©iliS?rfflt^t:ia^ffl[©J:bK5rtf 

ft 5 jbkt s c 1 4>#^. 6 ns . 
[0026] ftfe. ±j$o/cH i &DW2 £fflt,>r©ta 

mZ?0&*ftteWiklcr>^X7fkLtc<b<DX&r) . -SB 
©eHH^^fflCJSOJR^I^UT. SIIS©««i3R^ 
«^cg* =y - 7 a )l>2 i— fttc Orfill&S ntl>5fc 

lift 5iii*<b®3Rfi%it® or *>***Jfti». 

[0 02 7]fCT. 03 KJ: *3{-^ffJftfeJ&#ffi?IJ-e 
+-15?iJ©llfem (RGB) (DiJ^-y j)l>% 

*-mc mas. o /i:Js«*-f i, »r nwrr * . 

[0 02 8] 03 (1) «Mfe«^^^-ffi?>J©*7- 

^^^^©iB^Jrt^^-rfewr, 0^-r-5in<. 842 
ili^x«2iliS©ft4iii*?:im<4<!:0 > RGB©&fe 
flE»*«fe«BM8»{caEl»G («) ^:*fft_htC2igj^iB 
^J0> £tStB*tT**W£R (^) iB '(*.)* IB* 

rffi3?ij-rsfe©-c*s. 

[0 02 9] C©J:5ftMfi^-<-1'-ie?iJ©2?5-:7 
^ ;i/*%-»{c«fiE0-rt«l«3R^©ai^-r4Iffl«7*- f 
Ci03 (2) {CTnTJr^KlftSfeO-C. ffi^©H*5C>Ff 

oripi-©^^^^^^^®*}*, 

i -3r-oii***wfc 2 ogi(c{4g-r s ^>© ift -s. 

[0030] Ltctf-ox. ±se.m i tm&ic comte? 

->iWmF»hxinF»h (m. h«*ica.^®!) 
©M*ffla>6raj£3ft-Ct>Sk©<!:-fSi, ffi«©tf j 
( 1 ^ j ^ n ) tCfc^r. -e©$tBl*^ i (Ui^ 
m) yij@©iii^ffi=& rawdata [ i ] L~$Z>b.. M 
^©* ( i = 1 S/cttm) €r^t»r> S*^{C«0d3© 



(4) 



2002-101342 



mm i 3 &c^rtin< , i o*wcmafrsra— a 

( 3 ) rawdata [ i ] > rawdata [ i + 2 ] x a ( a IX 
mm, 1< a < 2 ) 
I? 

rawdata [ i ] > rawdata [ i — 2 ] x a 

( 4 ) rawdata [ i ] < rawdata [ i + 2 ] X b ( b it 
mm, 0<b< 1 ) 

Br? 10 

rawdata [ i ] < rawdata [ i - 2 ] x b 

[003 1 ] flu, i = i *fctt2r***te«:tt, ae 

_bffi (3 ) , (4) ©l*-rn©SC*«:*JC»Tfe r awd 
a t a [ i - 2 ] ICtKZ-X rawdata [ i + 4 ] 4 

[0 03 2] RttCC» S^CDHi^ I 4 (C^TftK , i = 
m*3fc«m- 1 T*4»^CCtt, «MCC 1 o&tfTKJg 20 

r*B--e««^oB«*at»fc«), ±e ( 3 > , (4 > 

(D^-ftKOj^tpiCte^Xb rawdata [i+2] 
RZXt awdata [ i -4 ] 
[ 0 0 3 3 ] JJE ( 3 ) ^fSLALbtcm^^itm^C^ 

zcowmiimvmmicik^xM&mfism-rgz, mm 

ra + Xj SS*«C±E (4) S«fiL/c 

[0 03 4] ±8B<D J: 5 ftHBR i CCR|-r SHBRffi r aw 
data [ i ] <D$m*i£&K<kQmm7~*Z1im't' 30 

*^r©«B4KcflKLrir»< tor, ffl^4«^-r 

tt^xcDmrnc^xcom^'iitz 5 c & tc <t g , m 
^wxffi&£cx\,>zwm*mzt£&M?zct& 

[0035] ,xfc*mm<DBi&<Dmm*mw'?Zo 
[0 03 61 ^4 ( i ) rajae^^-E^©*^- 
^ ^ ^ * *h*«c««.6 tcm&m*<Dimwzffi 4 x« 

4©ftl 6©:/a* ^Cc^Cc^fJLfcjyaSim-rfecD 

[ 0 0 3 7 ] 04 ( 2 ) te_hffi04 ( 1 ) XmLtc£ 5 
fcftn L tcffiigiT- % <Dm$L<D x »J T tfi<D— & 

(Dt v 38x'jrfi{c*5i»t, ffiR©iffi*K:*tOTEl— 

[0 03 8] Ltc&->X* C(Dp#a ( 1 gpS 1 6) 
^P-^xV TWOIBfcf*- **s»m F * h xffifn K 
» h (m, n«ft«:a*MR) <0BBRtt*6«fiSSnri^ 
SfcOiU flES©frj < 1 £ j £n) tefcivc, *<D 
%Mfrh i (1 £ i ^m) WB©BBRffi*r awda t 50 



a [ i ] i-T^i, m«®j£ ( i = 1 *fcttm) £Bfcl> 

m&$jicizmtp<DW&% i 5 tc^-rip< % fc&© 1 ^ 

( 5 ) rawdata [ i ] >average(p , R)X c 

rawdata [ i ] > rawdata [ i + 2 ] x a (a fctKR 1 
<a <2 ) 

rawdata [ i ] > rawdata [ i - 2 ] x a 
;M5£SM"£#>5*> average(P , R) : Hi^ i <D 

R©±BB*fB©¥*«. c : Mfr 1< c < 2 ) 
(6 ) rawdata [ i ] <average(p , R)X d 

Br?, 

rawdata [ i ] < rawdata [ i + 2 ] x b ( b RMIB. 0 
<b < 1 ) 

rawdata [ i ] < rawdata [ i - 2 ] X b 

ttSJt«»»*»frS (B*i©ejflJ»*SG*3ffc«B 
-r*o3fctl^CB. ±IHaverage(p, R)CcK^ 
taverage(p, G)i/dJave r age(p, 
B)*ffll>S) o 

[0 0 3 9 HMU i = 1 *fc«2-C*S»-&«:« % ^ 

fiS#0B*#ac>fc». ±e ( 5 ) . ( 6 ) ©o-rn© 

SWcfcC^Tfe rawdata [ i - 2 ] lOKZ-X r a 
wd a t a [ i +4 ] 4ffil>£o 
[0 04 0 ] |H«5C, i =m*fc«:m- 1 T*St&&CC 
* *x y Trt<D*ffliJJc l oaWTBHRT & 
H— ^#©H3R#fttr»fc«&, ±12 (5) , (6) ©l> 
*rft©5£4HC:tel>T ferawdata [ i + 2 ] ICR*. 
trawdata [ i -4] 

[0 04 1 ] ±E ( 5 ) SC#fifcftLfc«^«Ct4it^K:B 

ra^rXj <t«»r3ft. J5*tKi:tB (6) S«fil/c 

4, Jim rn^Xj £«K3*i4C£fc:fcS. 
[0 0 4 2 ]-±ia<Z><fc5ttHiSRi ICMTZmmmT a w 
data [ i ] OfllK«je3BcJ:0«ilUA:^a9^x 

Sfcig, i^rsra— xyrrtora— e«^w)WR© 

4 J: 0 iEHKcttttlT 5Ci 3&T5Jt6 <b ft * e 
[0 04 3 ] ftte. ±IB04r«»««^CD»«iB*«« 
4xi4 cott i Boya?^(c^*ecjMMUft«^sco 



(5) 
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05 ( i ) icffk-r^^^micmm^mm^^tmiB. 

gi$©2-3©;t'j7fc#g^*£>©iLTfcJ:l>U 
l>tti5 (2) ULJntr&'jlcWkZxWiZO^wm-y 

( 3 ) icyfk-fj: *> KMWb&Z. K> m'CWttZ 3 ©s& 

x*©#tt*!iW i 3 ft -5 iH8»*©tt**«:i& Cfci 
•;r«fl*ffJCe9cir. «fc o *aKct&**ft* c £ # 

[0044] *»98«±ISfi»©Jg*«:|R6 10 

[0 04 5] Se>fC. ±iE*&6©J&8SecfcMl*©gPg© 

©«8-c^fcss©d>^< it io*5jj?^-r#. mn<o 
ah*©*t?^6ftTi>sa«©4>&< <tt 

[0 04 6 ] 

[»«©»*] 81*11 8Btt©»W«cJ:*i«. ffiS©iS 

*©w^tf*-e©iiimccfflST€»tt^©>Fffr>®*©ai^ 



* [0047 ] M3^2 8Btt©ft91<c.l:4Uf. JhfBflH&B 
1 SBtt©*W©J»ill«:»|*/c. flMMK4^©il*Bo«91B 
©*^H2*^LT^Lfc*»©x y T*Kff« 

©iii^*-e©il^(cifig-r sra-x y Ti*j©«IS!©*tJ£; 
■aoHjatte^raj^tcLfc©-*?, x^u>x« 

[0048] f»«l93tBtt©AKK:J:tia. ±fB»*^ 
1 *fcB2IB«©l6IB©S5!J*«:ftl^."C t a^-:?-*;!/* 

(c^R8H^©tfetH^fft5J:^K:^*fc*. XHilisg£ 
[0®©ffiW«c^] 

[a i ] *it»©-»«K«*»*wa«ja:**-ria. 

[02 3 H^©^lttK:ffi£Bfll«££0&#6©4;ffi 

[03] pi*»cDji5«ccflii*5-7 j Jim— mem 
[04] i3msfi©^s8«:^s^^T©^iige0R^a© 
[05] mmmvBi&ic&z&mm-cvmvx. y r^tn 
[##©3*93] 

i , I 1 - I 6 -BfR 



[01 ] 




(6) 
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IM2] 



IM3] 



(£1) i = m0)£ $0>H 

rawdata CH-1) JzHitf 
ravtfata tl-2] 
<&2)l = 1Qfc£«>* 

rawdata CM) iCftjtT 
rawdata 02] fcfEL** 



(1) 




I a*xfcirjii"y sos 



1 




R 


G 


R 


G 


G 


B 


G 


B 


R 


G 


R 


G 


G 


B 


G 


B 





B*l(©3fe(H=rBwdBta{f]) 



0) 




1:7a ->$t? 

en-* 



R- 


-G- 






— G- 


— R- 


-G- 
















%< 
















e- 


-&- 


-Q- 


— B- 


-Q- 
































R- 


-G- 


~R- 


— G- 


-R- 


-G- 
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B. 
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B 



























































































n i .° Eta o » 



-G- 



T 

ffl*{S]*ta«rawda1aii]) 



(7) 
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[05] 

(D 



(2) 



P) 

no 



